A survey, targeting adults working with youth in garden situations, was designed for delivery on the KinderGARDEN World Wide Web site. The goal of this survey was to investigate adults who are actively involved in gardening with children in school, community or home gardens on their perceptions of the benefits of children participating in gardening. Three hundred-twenty completed surveys were returned via e-mail during a period of 9 months. Fourteen questions were included on the survey requesting information concerning what types of gardening situations in which children were participants and the demographics of the children involved in gardening. Results of the study cover 128,836 children (youth under 18 years old) involved in gardening, primarily with teachers in school gardens. The children involved were generally 12 years of age or under and were growing food crops. Adults gardening with children reported benefits to children's self-esteem and reduction in stress levels. Adults were also interested in learning more about the psychological, nutritional and physical benefits of gardening. Comparisons between those adults involved in gardening found that parents' and teachers' ideas differed concerning the most important aspects of the gardening experience. Parents viewed food production as most important while teachers thought socializing and learning about plants were most important.
H istorically, people have recognized gardens have more than economic value, especially for children (Bassett, 1979) . Early in this century, gardens were incorporated into children's education to teach everything from responsibility to social skills (Kaiser, 1976; Montessori, 1912; Poroshina, 1985; Sarver, 1985) . Today, children are entertained by and learn from computers and technology, and are generally spending less time outdoors exploring nature (Hart, 1994) . The objectives of this study were to investigate the number of gardening programs available for children, the people involved in these programs, and what kinds of benefits adults perceive children are realizing from these programs. An additional objective was to experiment with conducting research using a survey tool posted on a Web site for children's gardening. Webbased surveys have been used successfully with customer satisfaction and market research (McCullough, 1998) , employee opinion and training evaluations (Alesandrini, 1996) , and in the travel and tourism industry (Schonland and Williams, 1996) . Some of the positive attributes to Web-based surveys include the elimination of an interviewer which, in turn, reduces interviewer bias, the reduced cost of posting surveys on the Internet compared to mailing costs, and the increased speed of replies to surveys (McCullough, 1998) . The drawbacks include, primarily, the bias in a sample that is attained since the population is limited to those who have a computer and access to the Internet (Maddox, 1997; Schonland and Williams, 1996) .
Materials and methods

INSTRUMENTATION.
The survey was designed and posted on Kinder-GAR-DEN (KinderGARDEN, 1996) , one of many homepages on the Texas A&M University Horticulture Department network Web server, Aggie Horticulture (Aggie Horticulture, 1994) . Aggie Horticulture has been officially online since October 1994. The mission of the server is to provide commercial and consumer horticulture information, and is utilized primarily by the Texas Agricultural Extension Service. However, horticulture department course Web sites are maintained here, and research information is also made ing in gardening. Analysis of variance tests were conducted to determine differences between adults based on their involvement with children in the garden.
Results
Three hundred-twenty responses were collected via e-mail from October 1996 through June 1997. Due to the nature of the self-selection process, the responses acquired were adequate for supplying ideas and trends for the given sample population, but are not necessarily intended for generalizations to other populations. Adults responding to the survey reported a total of 128,836 children gardening in various programs (Table 1 , question 6). Parents were the largest group of adults gardening (Table 2) , and they tended to garden with their own children, and occasionally with neighborhood children and/or relative's children. However, from the initial 128,836 children reported, only 3% were involved in gardening with parents (Table 1 , question 1). While parents generally garden with only a few children at a time, teachers generally garden with full classes of children. Therefore, 96% of the 128,836 children reported were gardening with teachers. Only a small percentage of children were involved in gardening with relatives or community gardeners. Demographic information also indicated most children involved in gardening were under 12 years of age (98.1%), and of those, most were under the age of 8 years (81.2%) ( Table 2) . Of the 128,836 children gardening, most were from accessible to the public.
The KinderGARDEN homepage was designed to use the technology of the Internet to advance children's horticulture by providing garden-related activities to children, teachers, parents, and other adults. Located within this Web site are specific pages relating to school gardens, community gardens, and botanical gardens. There is also a "fun page" developed specifically for use by children. This page contains activities for youngsters to do independently or with some supervision, and it includes garden-related Web site links for children to visit.
The survey was designed to be answered by adults participating in gardening activities with children. To construct the tool, surveys with similar formats were located on the Internet and used as models. The survey sample included only adult respondents who volunteered to participate in the survey. The survey tool included 14 questions; 11 had preset answers for respondents to choose from and two of the 11 also had open-ended response areas for elaboration (Table 1) . On questions with preset answers, respondents were limited to selecting the one option that they felt most important from the group of available answers. Three questions were strictly openended (Table 1) .
DATA ANALYSIS. The data were analyzed using the Statistical Package for the Social Sciences (SPSS) for Windows release 7.5 (SPSS, 1997). Descriptive statistics and frequencies were used to summarize the demographic characteristics of children participat- ships (Montessori, 1912) . Recent research has provided evidence that outdoor programs can increase socialization among children and family members (Henneberry and Robertson, 1983) , and community gardens can increase socialization among adults (Waliczek et al., 1996) . Additionally, all adults felt that working in the garden taught their children about nature and the environment (100%). Historically, gardens were used by schools to teach "nature study" (Bailey, 1909) . More recent research has found that experiences with vegetation not only teach children about nature, but also can positively affect their environmental dispositions (Dressner and Gill, 1994; Harvey, 1989) . In response to question 7, "Gardening can provide human benefits to the body, mind, and spirit. Please indicate which of the following are important to you and the children with whom you garden," the answer "growing fruits and vegetables" was the most often mentioned (70.1%). However, "learning about plants" (11.7%), "socializing with gardening friends" (7.5%), and "feeling relaxed with gardening friends" (9.4%) were also mentioned as important attributes of the garden experience (Table 4 ). Community garden studies have indicated that while people garden for reasons such as food and health, they are often receiving benefits to their self-esteem, and social well-being (Gordon and Dotter, 1996; Patel, 1991; Waliczek et al., 1996) and possibly in other areas. For example, a research study involving home gardeners found that people residing in homes with food gardens realized economic benefits while finding gardening a source of pleasure and relaxation (Soleri, 1986) . Studies conducted with home and community gardeners have also shown that gardeners progress with years of experience from requiring "tangible" benefits, such as fruits/vegetables and/or economic benefits, to growing flowers for peace and tranquility or simply going to the garden for the opportunity to be with others (Kaplan, 1973; Kaplan and Kaplan, 1987; Shoemaker, 1982) .
In response to question 8, "Indicate any garden benefits that you've observed in the children you work with," adults were asked to record the benefits they have actually observed in children. A high percentage of adults Table 2) . In response to question 5, "What kind of things are grown in your children's garden," adults reported that children grew primarily food crops (86.2%), and a small percentage (13.4%) grew flowers (Table 3 ). In open-ended response areas on the survey, respondents indicated they would like to learn more about types of floral crops that are easy, fun, and fast to grow with children.
Besides demographic information, the survey asked questions to determine what benefits the adults perceived the children were gaining from gardening. All adults felt gardening brought them closer to the children with whom they worked (100%). Historically, gardens have been thought to be good for children's socialization and interpersonal relation-reported noticing benefits to self-esteem (48.1%) and stress reduction (37.7%) ( Table 5 ). An "other" category for this question allowed respondents to include comments in an open-ended response area. Respondents often noted other benefits of gardening related to academics, such as the application of school science lessons and learning about ecosystems. They also often included descriptions of the nutritional benefits of gardening such as the enjoyment of eating fresh produce. However, many of the benefits respondents mentioned were not necessarily inherent to working outside with fruits, vegetables, and plants, including learning values such as patience, work ethics, and goal systems. Not surprisingly, these are the types of values that children's gardens were meant to instill in children throughout history. In the late 19 th century, children's gardens were initiated by a factory owner who believed that a garden would be "a place to foster the physical, mental and moral development of the boys of his employees" (Bassett, 1979) . This factory garden was the model for future school gardens that were built to help children learn about nature, work habits and social attitudes (Bailey, 1909) .
Comparisons were made between the adult groups responding to the survey and the answers they submitted for each question. No statistically significant differences were found in survey responses in most questions, indicating that in most cases, adults view children's gardening similarly. One exception was found with question 7, "Gardening can provide human benefits to the body, mind, and spirit. Please indicate which of the following are important to you and the children with whom you garden." An analysis of variance (ANOVA) test compared respondents answers and found statistically significant differences (P = 0.062) ( Table 6 ). Post-hoc analyses (Least Significant Difference) indicated that differences occurred between the perceptions of parents and teachers. More parents viewed food production as important (74.7%), than did teachers (54.1%). However, more teachers viewed "socializing with gardening friends" (16.4%) and "learning about plants" (24.6%), as more important when compared to parents (4.5% and 8.7%, respectively). Exercising and improving the home or community were not important to either group. In response to question 10, "Indicate any children's gardening information or topics you would be interested in having us post on this homepage," most respondents were interested in acquiring information on the physical (38.8%) and psychological benefits (35.2%) of children's gardening (Table 8 ). In addition, some respondents were interested in nutritional benefits of children's gardening (9.6%) (Table 8) . Again, an "other" category collected individual responses to this question. Information on theme garden ideas, organic gardening techniques, activities and ideas for homeschooling, curriculum integration ideas, and edible flower recipes was requested most frequently.
Discussion
Results from this study suggest that children are spending time outdoors exploring the garden with adults. Involvement with adults provides children not only contact with the natural world, but a role model to teach them an understanding of the natural world (Hart, 1994) . In addition, information from the survey provides horticulture researchers an overview of the type of children that are involved in gardening, the programs in which they are involved, and the benefits they may be obtaining from their participation in gardening activities.
The results of this study may also be beneficial to the horticulture industry in directing marketing efforts toward an important group. Knowing that parents are a large consumer group and that they are interested in teaching children about gardening at home allows the industry to direct efforts towards selling products to this market. Moreover, teachers are working with large groups of children and could be considered a major new market for horticultural goods.
Perhaps the most exciting finding from this research, however, was the demonstration that Web-based surveys could be a viable research technique to obtain a population for the study of people-plant interactions. The Internet offers researchers three key things: a readily accessible study sample of interested gardeners, a method for participants to respond, and a potential source of large amounts of information. This information can guide research in a direction that is of interest not only to universities and industry professionals, but to the general public as well.
